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(57)Abstract: 

PURPOSE: To obtain necessary pressure chamber volume by increasing 
the height of a pressure chamber even when nozzles are arranged in 
high density by molding a part of an ink passage forming member forming 
ink passages along with two opposed substrates in integrated relation to 
the substrate on the side where an energy generating element is 
arranged. 

CONSTITUTION: Ni is accumulated on a smooth template by 
electroforming and, for example, a dry film photoresist is used to form a 
passage wall thereon by electroforming Ni and an integrated part 1 
consisting of a first substrate and a part of an ink passage forming 
member is formed. Next, the template and the photoresist are detached 
and a piezoelectric element attaching part is formed on the rear surface 
of the part 1. A sink passage wall (the remainder of the ink passage 
forming member) composed of a dry film photoresist is formed on a 
second substrate 3 having nozzles 7 formed thereto. Next, the passage 
wall formed to the first and second substrates 1 ,2 are bonded to form a 
common ink chamber 4 t an ink supply port 5 and a pressure chamber 6 
and piezoelectric elements 13 are bonded to the first substrate 1. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2000 Japanese Patent Office 



(19)B*B«ifrr CJ P) 



& m & ^ « ^) 



#1^6-305142 

(43)&HB ¥fi& 6^(1994)11.3 1 B 



(5i)inta.' m*m^ frnmm&n f i ats^sw 

B 4 1 J 2/045 
2/055 
2/16 





9012-2C 
9012-2C 


B 4 1 J 


3/ 04 1 0 3 A 
10 3 H 

jfcfi3< S*^^Sfc3 OL (4 9 I) 




SSIS^S -98077 


(71)tiJSA 


000002369 












¥fiE5^(1993) 4 ^23B 










(72)3£^# 


it* 








SI?!llBiSm3Wn3TB3S5^ -fc-f=i 














CT4)fOBA 





(57) [gift] 



©x^tji/^-^tf^iaasti&w-oBisi. mm- 
mm <b«tc ^ > *as8*«#r & >r > *au»&£3stt 

&T5-f v h^*> F„ 

ox*^-«**3WBas*ii»— mm- 
as -f > ^atK*»arr * -f > *«»j&«mb* 

jstr*xe©<D%«:. -<>^aeKjBJsss»t©«»^w— 
©a«s*»^T&xe4=rr 6ct <t r a >r > 

[0 0 0 1] 

F©«*#ttccw-r* 0 

[0 00 2] 30 

feLEE^Sm^ 

^r£>££, -r>^ittffi«FO-f >^*35Si!>tt< asfc 

ft. ie§S$#_bT 1 Ktt F * h S 9 ©HW*VhS < tt 9 

[0 00 3] >f * h-^? F<D > 2tia3$i<Dft2$t t 

?«c. ^R*x**>^LT»J«*5#S;;W 

4 1 iCC^fcKD^r? * h U^* h 1 4 2 

Stti;*i±& (014 (a) ) o &fcKDx*?-> 

yjs-cx^^^yfttT^ (hi 4 <b) ) o affirm 

(B14 (c), <d) ) . Jt»Lfc»gtt 50 



^¥6-3 05 142 

2 

CcTS. ^Lti-©ifil4 3, CDS«14 4. 
x+Jl/^-RfitfttUrOffi**^-! 3*«AL, (HI 

[0 0 04] U#»UC©#fttt, X7f>m^ 
F©T<^Bi5»<>xy^>ysti4, l^6t-/h*x^ 
*>y3B*#»£-rS (HI 4 (b) #HR) „ *fc, x 

<fcO*5©-r£8«E3*i4. Mxtfl 8 0 F f 
(dpi iEKto «TIDG) <0»^. ^X;UtfH 4 1 u 
mfcSrCcffiHSti*. CCX\ X^>UX«<Z>/?££ 1 
5 0 Mm. 3Rft£EE;ft^I£ 1 0 0 Mm, #ftSE*>S 
<Dfi©*I*4 1 um<hU F£r4 1 MmtflT^ffi 

Fxur^>ycc«feOE*ss* jE xy^>^sn, m<D 

*fc. Fx**>y3*i4*ftjai£^U2>XF* 
$IJ£<^?S0Tfe, 4Um-7 UmttitYKx7 
^>y{C<t0ff*SS*S5feCCOtt)&i0. 7 1 umZMit 
hLlsis* h*&W«##R< ftS/c»aiS^n»l<Dx v 
^>WSIt&cfr0, ^ttO*^ Fxy^->^ecJ:«5E 

Mx^^>^CDSilS^Tr^*U^0. CtirtWVd?© 

[0 00 5 ] C*i6©BWK#-rS*MH<fcLT. flSPBT 
4-34 1 85 9^fifg»T?ntl^o c<D«ia* 
H15*fflC»-C»!8t5. Ctitt, «»tc«t->rSSl 
5 1 ±tC^-OS^ i 43 >?$m 1 5 2 W&f$X, 

(B15 (a) ), oc^ST— OSfi 14 4. GE^^- 
1 3*«^L (HI 5 (b) ) . AlsZV*. v h^v F 

[000 6 ] ite. W&IB6 2 - 59 6 7 2^?B, W 
^2-4 2 6 7 O^m^CU, «*141»fl|CCj:or>f 

Sr. 6 2 -5 967 2^fR^Hl 6£fflt,>r, 

^h&^2 - 4 2 6 7 0-^<2rfB«H 1 7 ^ffll^T^T 
S. Ch«, x^;K"-^4ft i Ut^iST- 1 6 1 
4 31K (H17(a)),K* 
tt^J5§l 6 3^*>^^t-/>^ffiigl 6 2^Ml O 
17 (b) ) . ^rtfrOSfii4 4*8^l/ (HI 
7(c)), h-s^ F*»5fe©T*S. 

[0 00 7 ] 

Ca98*JjS»bJ:^t^aiHB] L^L, WHV4-3 
4 1 8 5 9-9&«KH^3ftTC»S*ffiTE*a*S© 

©1©W4 1 m m<D 1 8 0 d p i ffliM<7>-( >*SBSS: 
MU^l/c^ m^N i */P<^S$ifSa^<b 



(3) 

3 

*>o. c&m&oijz'yia&msitzmzomMi sou 

[0 008] £/e. ft>2$&§ 2 -5967 2^18, ft 
- 4 2 6 7 O^&miCfflKZtnmttm-CKt) 

US*! I50(im. SJMWfi 1 0 0am. Kt>m<Dm. 
©i}§* 5 4 l(im©180dpi t@S© A > 10 

*ttttJi$©E^K±oTE;frSg#tgtti<. c©«»r 

*3Ifi#f££-r-2>. <t I ^iSJg*3£ DSC 

fc. c©?ra=r«. |g-©g&. AXttWls*. 

□©^j-?£ffiB#g< frZfclb^ sXbtt, 

? f-'C£©^>?tttflftt4©tf6o£#*#i,\ it,^ 

[0009 ] #$^«C*l6©pffl€r»Sll-f *4>©-C& 

^©gw^-rstc^ii. mmmtj:sz)\>&m.$:'n 

©fl53*^(citS< res-f^f^* * h-^f K©$?i* 
[0010] 

^vK«. yX;Haag|5*^^>i'?:l!±m-r.&/c&©x 40 

*ju*-i^*jwer3*is»-©s«£. »m-©s 
«(c*t[SjL,-ciei9:3n-5^r©ss4. m-vmsLtm 

W5-/>*i/*7h^5FKK. A>9ffl&Bl$i$ll 
*M>-abW»-©Sffi £ -tt"C * & C & £ r * . 
[0 0 1 13 S/c. *9»!©4>*2;xy h^? K©» 

(*{c}gfi£-r -5X*!©© * «c . -f > f^?g^R£SW*©^S|5 



- 3 0 5 1 4 2 

4 

l. j*-©are£^>»flmi&M*©HB*-tt«:$ 

[0012] 

M*isr*»>. a2«^-©»rffiS-C*S. 
[o 0 1 3 ] cne.©sccfci,»r. los-oifii-/ 

3 » a > *8BWEssfflw©»a-c*s. sfi-©s«e£ * 

> * ijtf&&$aftt ©-SB©— ftffiA 1 . A > * ifeR0l$JA 
g&W©£SSB3. Jfcr©*K2«:J:or&iI-/>*S4. 

5. EJieiiMSnS. SB"© 
Sfi2tc«>'X;U7*ig8W6nri»S. If— ©Sffii-Y 

> ? ss8§?i5fisspw©-gp©— »a5 n a B ik.ua>* m&K 

[0014] A >ftttH0fc«)0i*Jl'f-^*(!: L 
^0111^13(1 -€-©S*^-|S]©$W^©— E£@ 

ssgi 4{cHSf?*a. HfcSft&tHM©****— © 

SSi-/> ^^Kfl5fiSSW©-^©-ttgPa D D 1 iSaL/ 

[00 15] 2 1 {*0^O-d,»/«ClW>*?ggP^<3-/> 
©-f « -T > ^jlt&?\8 *>e>*a-Y >f m4 . 

[0016] A>i>mttttuw!m*. w^mmcfcc-cm 
wrnsmw. 1 7 jo»6> u — u-a 1 6. 

1 5*ili;rEm^^-l 3©jEmffi2 2 4gmS2 3t 

sff*EnajstifcES3R^-i 3«s 

<Hl©Z*|*|fii> «CJtX^UJ:5i-rS„ C©<b 
ESiR^l 3©T*#ttHJ£S«l 4CCB*3*VC 

fco. «wgetfc*ttt». — 5sr. 3©±¥# 

Kck 0^— ©S^t A > *SS£88J£j&SMsf©— SIS©— ttSB 

n a pi©«^aj*?io^a„ BEm^i 3(cgi-,sge.nfc 

-f > ^S6ffi?f5fiS;g|5W©-a5©-*SPa D a 1 ©S^SBiiT^ 
Kifcto^. -e©ttSEEAS6©(44Wtt3!-r«. 

Q<offi%tfi&&?&tmiAyzm*ti>hAzs>?m&n 

5&ffiCXA>9fr$iAT2>. oor. BES3R^13© 
IMMtai. USfg^l 3«7C©S$tc(*SUr 

[00 17] [XtKMl ] H3*»6H9«fflC»r*«?l! 
©*Jt«©xe*WWr*. ^(7)/ci!?)3 ^X;P 

Eg©W*fflt»t:giw-rs5!>*. I5^©xfi-r-4^xjnji 
±©ies^nifier-&s. 



(4) 

5 

[ o o i 8 ] * r. m-<DM&± a > zmm&sm<!> 

WlttO*4W4afi3 2±CC^tC±orN i 

ff», wwb*k««u ii3 3ti»^i(?)ritci 

tt£Sffi*ffltor*C N i £Mffi3 2±Ct#rttJ 

»-y^3 0 0 g/l, M^^iV5g/K 

#^«flr«3 Mm*tf»3it/c 0 
[0019] :&{CB4eC7STJ:5K:* MI#N i 3 1 ±CC 

S»CcmKcj:oTN i*i|»S-e-S. 

HIU>f3>S^tU>FRA-3 05-8 0 K^>f 
7 a foUV * F U^X F*ffll#V EE#S*I lOOura, 
E27S<E>S<Z>«4 1 Mm. -<>^«*eP«4 0 Mm, II 

[0 02 0] CCDXfi^tf^ C «£$N i CCJ: 

or^>^StKff3&sj&JSR3*i. B3r^JiS3ftfcaJ#tt 

[002 1 ] ^(CH 5 tc^TJ: 5 CC, — Hffl*3&>&*» 
N i 3 1 £ V * F l/^ F 4 1 ^r(jr U ^§#N i 3 1 
(OmW^v * F u^x F 4 1 *&WU 3R«*tf 

^Kmm^K>wi^cmtcz>$m<DmmN i 3 1 * 

-ftP>FRA-3 0 5-2 5 FU 
[0022] COXaSrfi^ C4«:J:f5. E«*W"T 40 

[0 02 3 ]*tC. U^X F£^JgSLTfg--(Dg«<t^ 

> * m&Bmmt<D- : m<D-&$!>& i s n s. 0 

[0024]^r. Ul^ tDg&JrCC -Y > *«BB&ftS 50 



*SP3¥6 - 3 0 5 1 4 2 
6 

wetifca— ©as2*at». akkd^ 

ffi(C<toT F7^7^Jl/A7* F U>?X FJ18 1 *0J5K 

WSWCtt, JWBBYttkt--?* -f ^PR 1 5 5 F7-f7 

* jUA?* hb^ F£ffil\ Efc^Bl 00am, ffi 
*S<OS©«4 1 Mm, 3 jumCCJBJiRL 
fc. 

[0 02 5] JB— ©»«UI!l<0-r>^8BBai. 

*-©S«2±CC^StifcF^^^^^A7* FU^ 

U »-(D«E 1 KE«^ 1 3 «S^Lt > 

v F-^ F*S*. 09«^3IJ6WIOCj;^Tff6n/c^ 

^4ttF^-Y7 *;UA?:t F u^x FJf 8 HJPJCCHW6 

[0 02 6] C<Dcfc5&*££m>r 1?1J2 4/X;l/B£ 
gor>-Y * F^* F*f¥)5JcU &h*\1c4>9V> 

* ^ F^ FfctffcK : x^^-;b : yy-fe y > : ^ = 
9 0:4:4:2 (Mtb) ipt>UZ>4^ 9 V> * v V 4 

-9m/#, 1 F^hftfc!)©O^li=0. 10- 

o . i 2 m g -e $> *) war waKftEn^* 2 4 ^ 
«ctofc^r^5£bt:tf 5ci*s-c#/c. 2 4^x 

Y>^^^ ^ h^-y FOII^SlSSBiBl 3 0 Mm, -Y 
[0027 ] [HiS^2] ^-(DSS2 

6c/xji/7^ga:tt6nro*43&s, c<d^x;^$- cds 

«<b -Y > ^^^gPW<D-SJ(D-#gPp D p 1 KRWSC 

[0028] sr. 01 occ^r«fc5tc (^«^6T« 

mil jmnw* hU^H4 l^ML, -Y>^ 
WftP5iH*S6*«»N i r»iSSrS. (WiLK, 
ElL/>f3>S^tP>FRA-3 05- 5 0 F5-Y 
7 y ;l/A7^ h U^X F*ffll\ -Y>^8£5SMSP»€:5 
OMm^-CfiSS^-lf^o ) si uc^ri^tc, 

P5tffi»S6i-/XJl/7*JgJ«r*. HS 
UY3>S^YtP>FRA-3 05-3 0 F7Y7-T 
^7*hu*;xFSlK sXfo&Sts-i >^i?£Blt 
515^^3 0 /im$^g5^ e ) fclT. StiSW 1 



Hi 2«**tt««c<tor»6tifc-f 

[0 02 9 ] C©<fc5&#a*ECvci5»J2 4>>XjUK 

[0030] [WSW3]*iW2m W— oMRt 
-/ > fi«W*rt»tt©-a©— ftSRS l «c > X;U 7 £12 

h»8 HSJCcSWSCifepItBr**. SI 3&iF^W 
Ui?X FH8 1 CcyX;I/*»W/c»^© 
v h-x* F©«SWj»«H-c**. F^? 

[0 0 3 1 ] Ccr><fc5«c*ffi*fl9^-C 19112 4^X^12 

^ * > F*mBi/fcB*, $mmi ±mmmtitd& 

[003 2 ] [ Jt«E«] »-©I«BEtOR™ 0 ttW 

spurns*: j: o »sj-r -r > ^SKKtt»jat*rT» 

t-f^l^PR 1 5 5fecfcW-f^l/PR 137F7* 



(5) ^P3¥6 - 3 0 5 1 4 2 

S 

* Jy H)\,2*y * b F£All>. EE^tfll 00m 

m, EEt)^<Dm<om4 I urn. A 4 0 m 

m, ffi*Sltt3Rtf^>^fla&niff3 8 5/imCC}B]SEL 

t-f-f^PR 155F7-/7^ h U5>X F* 

EE^Sffil 0 0 Mm, JE*S<DS©ifi4 1 Mm, 
EE*ffl»3 5 5 umK:JBJSSL, ©«Sffll© F * A v 
4)1>A7 * hU^X hm£W$—<DmfoM<D YyJ 7 4 )V 
l*y *Y\sV>7, H^lt-fy^^x 7K7 K«r 
10 f#& 0 

[0 03 3 ] COJ:5tt#ffi*fflC»riM2 4-/XjHB 
S©4>^S>x * F^* F*ffJi£U nhtlic4>>?V 
* * F-7 F*»ffliL/3rd|!S*. -Y>^ttaiil^= 4-9 
m/8\ 1 F7 h^>;c0O-r>^ffll=0. 04-0. 
10/igt*0, ^X;l/R|©«e>o#36S^c*<SC^rnJ 
M6oc^l^ fl 2 4 -/XJK0 1*fc#{CEE» 

to6-f>n^^PX F~£3S*a*#6*ifc. *fc, 
f#Wc-f>^^ y F^y F©E^SK3ttlfi 1 2 5 
20 //m, ^>^P«i3 5-38^ira, ^>^gt(^ 
□JKSB7 3-8 1 Mint?* 0, ^ A > * ttfeDiC 3 

<Dtf6o#*saa:o 0 ch6<Dwm*im tetter 

[0034] 













7 — 9 


7 — 8 


7-8 




irtiha&feocD-f^aM (as) 


0. 10-0.12 


0.10-0.14 


0.10-0.11 


0. 04-0. 10 


^o* F— ^aftOM 




m 


m 




(Am) 1 130 


1 30 


13 0 


12 5 




4 0 


40 


40 


35-38 


>f V?#*JSa«<* (am) 


78-80 


77—78 


76-79 


73-81 




O 


O 


O 


X 



[0035] 

C#WI©a&* ] «±« "«fc J: -5 (c . #jfc0J© -Y > J7 »? * 
^KjKB, SSEJS^SP WO— SjSJJB— OSS 

i— -CC>£. Sfc. ^O^^^i^ 



50 immommrmw) 



(6) 



6-305142 



10 



[03] 3WWccbc>r, mS&c<fc9lfl-o 

[05] H4(C«<IgT. WWfciD**;^-^ 

[06] S-<OSfi <h -Y > ^*B«j«Stt*©— BM>-# 

[07] S6<DA-A»rffl0-C£>£ o 

[08] YUV 4 fc&V * Y\slsXYmK-£h4>9 

[09] #»5I<D-f>*5>** K©-SBB«©« 

[01 0] **IB©ffi©j|S6«K:*5^r. a»6c<tD>f 

[01 1] 01 0*c*fc<Xgt\ *We<fc 9 

[012] KOffiOieSSW 

[013] ;*36gMM>^* y h^* F©te©3IJ60» 

[014] ^<omWi^J:^^>p^^y h^y 



10 



20 



[015] ffi©S£3fe©«W«CJ:i-fl/^^* * h^v K 
[016] ffi<Z)S6*©fiJW«:j:4-f>^s?x K 

[01 7] ft©ae*©a«icj:*^>*^* ? h<^<? k 



? u — A 

us 



1 

2 
3 
4 
5 
6 
7 

1 1 
1 3 
1 4 

1 6 

2 1 

3 2 

3 3 

4 1 
8 1 



[01 ] 



[02] 




[HI 5] 
143 



Co) 



;5; 



143 



144^ ^752 

(b) 



(7) 



6-3 



[03] 



[04] 



33 



3/ 32 

^1 



[05] 





[07] 



n n _p n I I | 



n n n 

11 I 1 ! 

H * I 11 

M < i 



i 



; 
5 

6 
A 



[08] 



[H10] 





xm\\\\mm 



[0ii] 




(9) 



^¥6-3 05 1 42 



[014] [016] [017] 




(c) (c) 



